The ethanol extract of stem bark of Callicarpa arborea and its different fractions were investigated for various pharmacological properties. In the acetic acid-induced writhing inhibition assay, the ethanol extract and its chloroform and ethyl acetate soluble fractions at a dose of 200 mg/kg body weight significantly inhibited writhing response with 42.7%, 70.3% and 32.8% of inhibition, respectively. In the antioxidant assay by DPPH, the ethanol extract and its pet ether and chloroform soluble partitionates demonstrated significant free radical scavenging activity with IC 50 values of 41.53, 14.59 and 71.2 µg/mL, respectively. In the disc diffusion method, the carbon tetrachloride soluble materials showed potential antimicrobial activity against all the tested organisms with zone of inhibition ranging from 19-22 mm at a concentration of 400 µg/disc. On the other hand, the pet ether soluble fraction induced significant clot lysis (30.43%) when compared to negative control. Our findings from the studies clearly indicate that the stem bark of C. arborea possesses potential antinociceptive, antioxidant, antimicrobial and thrombolytic activities, which further warrant its systematic chemical investigation in order to isolate the biologically active molecules.
INTRODUCTION
In spite of the great advancements observed in modern medicines in recent decades, plants still make an important contribution to health care. 1 Over the past decades, interest in drugs derived from higher plants, especially the phytotherapeutic ones, has increased expressively. 2 Callicarpa arborea Roxb. is a shrub or tree, which traditionally belongs to the family Verbenaceae. It grows well in different environments and mainly found in Bangladesh, China, India, Indonesia, Nepal, Papua New Guinea, Thailand, United States and Vietnam. 3 Ethnobotanical reports indicate the use of the bark of this plant in the treatment of fever and indigestion 4, 5 in Nepal and skin diseases in India. 6 Plant extract is anti-inflammatory in rats. 3 Paste of the bark and juice of C. arborea have been used by the tribals of Mizoram to cure cuts and wounds. 7 Previous studies revealed that the bark of the plant contains bauerenol, β-sitosterol and betulinic acid 6 while the leaves contain β-sitosterol, epilupeol, ursolic acid. 8 Although the bark of the plant has been traditionally used in the treatment of various painful and antiinflammatory conditions, and infectious disease there is no reports on the anti-nociceptive, antimicrobial and other bioactivity studies of this valuable medicinal plant to significant level. Therefore the present study was designed to check the ethonomedicinal claims as well as to evaluate the antinociceptive, antioxidant, antimicrobial, cytotoxic and thrombolytic activities of the ethanolic extract of the bark of C. arborea for the first time.
MATERIALS AND METHODS
Collection and extraction of plant material. Stem bark of C. arborea was collected in June, 2010 from the Dhaka University campus, Bangladesh and identified by the botanist of Department of Botany, University of Dhaka. The collected plant materials were chopped, dried and powdered and 900 gm was extracted with 3.5 liters of ethanol at room temperature for 7 days. The extract were filtered through Whatman filter paper number 1 and concentrated with a rotary evaporator at reduced temperature and pressure. A portion of the concentrated ethanol extract (EECA,10.0 gm) was fractionated by the modified Kupchan Percentage inhibition of writhing compared to control group was taken as an index of analgesia and was calculated using the following formula:
where, Wc is the average number of writhing reflex in the control group and Wt is the average number of writhing in the test groups.
DPPH radical scavenging assay, The free radical scavenging activity of the plant extractives on the stable radical 1,1-diphenyl-2-picrylhydrazyl (DPPH) was determined by the method established by Brand-Williams. 12 Inhibition of free radical DPPH in percent (I %) was calculated as follows:
where, A blank is the absorbance of the control reaction (containing all reagents except the test material), and A sample is the absorbance of the test sample.
In vitro antimicrobial screening. The in vitro antimicrobial activities of the test samples were determined by the disc diffusion method.
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Thrombolytic activity. The thrombolytic activity of all extractives was evaluated by the in vitro clot lysis model described by Prasad et al., 14 using streptokinase as a standard. Here each of the concentrated extract (100 mg) was suspended in 10 mL of distilled water and it was kept overnight. Then the soluble supernatant was decanted and filtered through Whatman filter paper number 1. Aliquots (7 mL) of venous blood were drawn from healthy volunteers (n=20) without a history of oral contraceptive or anticoagulant therapy which were distributed in seven different pre-weighed sterile microcentrifuge tube (1 mL/tube) and incubated at 37 °C for 45 minutes. After clot formation, the serum was completely removed and each tube was again weighed to determine the clot weight. To each microcentrifuge tube, 100 µl aqueous solution of different partitionates along with the crude extract was added separately. Then 100 µl of streptokinase (30 000 I.U) and 100 µl of distilled water were separately added to the control tubes as positive and negative control, respectively. All the tubes were then incubated at 37 °C for 90 minutes and observed for clot lysis. After the incubation period, the released fluid was removed and tubes were again weighed. The differences in weights taken before and after clot lysis were expressed as percentage of clot lysis as shown below:
% of clot lysis = (wt of released clot /clot wt) × 100
RESULTS AND DISCUSSION
In this study we evaluated the anti-nociceptive, antioxidant, anti-microbial, and thrombolytic activities of ethanolic extracts obtained from the stem barks of C. arborea and its different fractions using acetic acid-induced writhing in mice, DPPH radical scavenging assay, in vitro disc diffusion method, and in vitro clot lysis model, respectively. At the dose of 200 mg/kg body weight p.o. the ethanolic extract of bark of C. arborea (EECA) and its chloroform soluble fraction (CHFCA) produced a significant (p<0.001) reduction in the number of writhing by 42.7% and 70.3%, respectively when compared to the control group (Table 1) . The analgesic potential of CHFCA was even higher than that of the standard drug diclofenac sodium (64.9% inhibition compared to control; p<0.001). The ethyl acetate soluble fraction (EAFCA) also significantly (p<0.001) produced 32.8% writhing inhibition at the same dose. Previous studies have shown that acetic acid acts indirectly by inducing the release of endogenous mediators of pain such as prostaglandins, histamine, serotonin (5-HT), bradykinin and substance P 15,16 that stimulate the nociceptive neurons which are sensitive to non-steroidal anti-inflammatory drugs and opioids. 17 Hence, the peripheral antinociception exhibited by the extractives may be related to inhibition of the release of endogenous nociceptive mediators especially the inhibition of prostaglandin synthesis, since the nociceptive mechanism of abdominal writhing induced by acetic acid involves the process of release of arachidonic acid metabolites via COX (cyclooxygenase) and prostaglandin biosynthesis. 18 The bark of C. arborea contains terpenoids (bauerenol, betulinic acid etc.) and steroid (β-sitosterol), and the analgesic activities showed by the plant extracts may be due to the presence of these compounds as terpenoids 19 and steroidal compounds 20, 21 have been reported to possess good analgesic activity by inhibiting prostaglandin synthesis. The CTFCA exhibited potential antimicrobial activity against all the test organisms with zone of inhibition ranging from 19-22 mm at 400 µg/disc ( Table 3 ). The EECA, PEFCA and CHFCA also showed mild antimicrobial activity against all the test microorganisms where zone of inhibition produced were ranged from 10-12, 9-11 and 8-10 mm, respectively. The antimicrobial activity displayed by CTFCA may be attributed to the presence of bauerenol, betulinic acid and β-sitosterol as previously pentacyclic triterpenoids betulinic acid and related triterpenes 24 and steroids such as β-sitosterol 25, 26 have been reported to possess antimicrobial activity. Thus, the CTFCA extract may be a potential source of new anti-infective agents.
In this study we also examined the thrombolytic potential of ethanolic extract of bark of C. arborea and its different fractions using human blood. The results showed (Table 4) The results of the present study revealed that the stem bark of C. arborea possesses potential antinociceptive, antioxidant, antimicrobial, and thrombolytic activities. These results validated the traditional use of the plant parts in the treatment of various painful conditions, and infectious diseases. Further studies are required to establish the mechanism of action of these activities and to isolate and characterize the compounds responsible for such biological activities. 
